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(54) RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a^recorder which can prevent 
wasting the other color inks because of continuing printing afterwards 
although only one color ink becomes short in the middle of color 
recording one page, can eliminate a redundant printing time by early 
detecting generation of defective images, "can avoid wasting recording 
papers by enabling recording to be continued after the ink ! is 
replenished, and can save the trouble of re-printing. 
SOLUTION: In the recorder which carries out color printing by a 
plurality of color inks, it is checked whether or not each color ink is 
discharged good for every preliminarily set recording line during printing 
one page, and the printing is interrupted at a time point when there is 
an ink color discharged defectively. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recording device characterized by interrupting printing at the time when the quality of the 
regurgitation of the ink of each color is checked for every record Rhine as which it was beforehand 
determined under 1-page printing in the recording device which performs color printing in the ink of two 
or more colors and there is a color of the poor ink regurgitation. 

[Claim 2] Detection of the quality of the regurgitation of ink is a recording device according to claim 1 
characterized by being carried out in the part which is recording [ 1-page ] and does not have one-line 
or more printing data (white). 

[Claim 3] The recording device according to claim 1 or 2 characterized by resuming printing from the 
time of being interrupted when the ink of the color judged that is [ the ink regurgitation ] poor after 
interruption of printing is filled up. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is [0002] which is a thing concerning a recording device to the 
recording device which performs color printing in the ink of two or more colors. 

[Description of the Prior Art] What detects the quality of the regurgitation of ink for every color in the 
case of color printing did not exist in the conventional recording device. Moreover, even if it detects the 
quality of the regurgitation of ink, the method which detects whether it detects only at the time of 
initiation of printing for every termination of the page 1 of the recording paper was adopted. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional recording apparatus, even if ink is lost 
during 1-page record, in order to continue printing till termination of a page, when ink was lost in the 
middle of 1 page, since the point was not normally printed from there, printing had to be again redone 
from the head of a page, and there was a fault that chart lasting time and the recording paper till then 
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TDecapne useless. 

[0004] Moreover, in order that colors other than the lost color might continue printing, using it, even if it 
is going to rewrite them from the time of an ink piece being generated after recording them 1 page, they 
are impossible, and had to redo printing from the head of a page again. There was also a fault that ink 
other than the color lost to coincidence became useless. 

[0005] Although protected, that the ink after it will become useless if printing is compulsorily interrupted 
when a user supervises printing serially and record becomes a defect, in order to cancel the above- 
mentioned fault In order [ with same and printing being again redone from the head of a page ] for 1- 
page record to take the time amount of ****** generally especially in the case of the color printer using 
an ink jet method, it was very useless that a user always supervised printing. 

[0006] The place which this invention was made in view of the above-mentioned problem, and is made 
into the purpose While only one color prevents the futility of the ink of the other colors by continuing 
printing after it even when ink is lost in the middle of 1-page record of color record By abolishing 
redundant printing time amount by the early detection of defect image generating, continuing after an ink 
supplement further, and making record possible, the futility of the recording paper is lost and it is in 
offering the recording device which can save the time and effort of re-printing. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
characterized by interrupting printing at the time, when the quality of the regurgitation of the ink of each 
color is checked for every record Rhine as which it was beforehand determined under 1-page printing in 
the recording device which performs color printing in the ink of two or more colors and there is a color 
of the poor ink regurgitation. 

[0008] Invention according to claim 2 is characterized by carrying out in the part which is recording [ 1- 
page ] detection of the quality of the regurgitation of ink, and does not have one-line or more printing 
data (white) in invention according to claim 1. 

[0009] In invention according to claim 1 or 2, invention according to claim 3 is characterized by resuming 
printing from the time of being interrupted, when the ink of the color judged that is [ the ink 
regurgitation ] poor after interruption of printing is filled up. 
[0010] 

[Embodiment of the Invention] The flow chart and drawing 2 which show the operations sequence of the 
recording apparatus which drawing 1 requires for this invention are the perspective view of the Records 
Department of a recording apparatus. 

[001 1] As shown in drawing 2 , the ink cartridge section 201 has a recording head 202 and the ink tank 
203. Two or more nozzles for carrying out the regurgitation of the ink droplet to a recording head 202 
are prepared, and the regurgitation of the ink of the color chosen as the location specified by the below- 
mentioned control section 401 (refer to drawing 4 ).is carried out. The ink tank 203 can store the ink of 
each color of yellow, a Magenta, cyanogen, and black, can supply it to a recording head 202, and can be 
exchanged for every color. And a means to detect attachment and detachment of each ink tank 203 is 
formed in the ink cartridge section 201. 

[0012] It **, and when the ink cartridge section 201 moves ink in the direction of arrow-head H with 
discharge along with the guide shaft 204, record of several lines (here, several lines recorded by one- 
way migration are expressed as 1 block) is performed. In addition, the migration means of the ink 
cartridge section 201 is based on a motor etc. 

[0013] 205 is a cartridge location sensor, the photo interrupter of a transparency mold is used for this, 
and when the gobo 206 prepared in the ink cartridge section 201 interrupts the optical path, the location 
of the ink cartridge section 201 is detected. This detection signal is transmitted to a control section 401, 
and a control section 401 performs control of the location of the ink cartridge section 201, and a 
printing location on the basis of this location. 

[0014] After 1 -block record, The detail paper 207 is moved in the direction of arrow-head G (a migration 
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means is based on a motor etc.), and the following block is printed succeedingly. This is repeated to 
£ printing termination or the page back end. In addition, 208 is an ink detection means. 
[0015] Here, the detail of the ink detection means 208 is explained. 
[0016] Drawing 3 is drawing showing an example of the ink detection means 208. 
[0017] As shown in drawing 3 , the ink cartridge section 201 moves in the direction of arrow-head H 
along with the guide shaft 204. The ink detection means 208 is formed in the location from which it 
separated from the recording paper 207 on this migration line. The light emitting device 301 and photo 
detector 302 to which the optical path 304 was set so that the ink cartridge section 201 might become 
perpendicular to the direction of the ink droplet 305 which carries out the regurgitation are arranged. 
When ink is breathed out in this location, in order that ink may interrupt an optical path 304, the output 
of a photo detector 302 changes. The output signal 306 of a photo detector 302 is outputted to a 
control section 401, and a control section 401 judges whether ink was breathed out by this change. 
[0018] Drawing 4 is the block diagram showing the configuration of a recording apparatus. 
[0019] In drawing 4 , 401 is a control section which controls the whole equipment, and this consists of a 
CPU, a ROM which has memorized a control program and various data, RAM used for temporary 
preservation of various data etc. A control signal and a picture signal are sent to the ink cartridge 
section 201 from a control section 401, and a recording head 202 (refer to drawing 2 ) carries out the 
regurgitation of the ink according to it. 

[0020] Moreover, from the ink cartridge section 201, the information on attachment and detachment of 
the ink tank 203 (refer to drawing 2 ) of each color is sent to a control section 401. In addition, in order 
to judge that ink was filled up in the gestalt of this operation with having been again equipped with the 
control section 401 once the ink tank 203 of the color which corresponds after detecting the poor ink 
regurgitation and interrupting printing was removed, it becomes the above-mentioned above 
configurations, but an approach will not be asked if a supplement of ink is checked also by the other 
approach. 

[0021] The ink detection means 208 sends out the output of a photo detector 302 to a control section 
401 as mentioned above. A control section 401 judges whether ink was breathed out by the value. 
[0022] The carriage motor 404 is for moving the ink cartridge section 201, and the conveyance motor 
406 is for moving the recording paper 207. It drives with the signal by which all are transmitted through 
the motorised circuit 405 from a control section 401. 

[0023] The cartridge location sensor 205 sends out the output of a photo interrupter to a control 
section 401 . Switches for a "user to ^ perform various actuation and directions and the displays (usually 
the LCD panel etc.) for performing a message indicator are prepared in the control panel 408. 
[0024] A control section 401 transmits the data of the condition of these equipments, such as an ink 
piece, to an external computer 410 while receiving a record instruction and record image data from an 
external computer 410 through the interface section 409. 

[0025] Next, record actuation of a recording apparatus is explained based on the flow chart of drawing 
1. 

[0026] If a record instruction is received from an external computer 410, a control section 401 will move 
the ink cartridge section 201 to an ink detection location first, and will detect the regurgitation of the ink 
of each color. At this time, when the ink regurgitation is not poor, it moves to record actuation. After 
recording the block count (namely, the number of Rhine defined beforehand) beforehand defined during 
record actuation Record actuation is once interrupted and ink detection actuation is performed., When 
there is ink of a total color also at this time, it records succeedingly, and ink detection actuation is 
performed every several blocks similarly. 

[0027] When those without ink are not detected till 1-page record termination, the page discharges the 
recording paper 207 as normal termination, and it displays it on a display while it transmits the status 
signal of 1-page termination to an external computer 410. 

[0028] When the poor ink regurgitation is detected also by one color at the time of ink detection, while 
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'transmitting the information on "having no ink" to an external computer 410, without moving to record 
actuation, it displays on the display of a control panel 408. At this time, the recording paper 207 stops in 
the location recorded before ink detection was made. 

[0029] A user exchanges the ink tank 203 of the color of the ink which looks at the display of "having 
no ink" displayed on the display of equipment, or the display of an external computer 410, and 
corresponds. A control section 401 judges it as what was supplemented with the ink lost with the ink 
tank attachment-and-detachment detection signal from the ink cartridge section 201, and resumes 
record actuation. In order for the recording paper 207 to have stopped at this time and to begin to write 
from that following part, the recorded image comes to be shown in drawing 5 . 

[0030] In drawing 5 , in the ink detection in the time of the recording paper 207 progressing to a, when it 
should be with ink, the part of A is a part recorded normally. Next, if those without ink were detected 
when it ended to b and ink detection was performed, in order to mean that ink was lost in the middle of 
the section of B, the image from the point in time will serve as a defect. 

[0031] However, since printing after it will return to normal if ink is filled up at the time of b, the part of 
a poor image is only a part of B' of drawing 5 in 1 page after all. When it stops, if whether a restart is 
carried out has [ which ends printing / being / or / or ] a selectable user, when a user judges with 
extent of a poor image, futility can be lost more. 

[0032] If spacing (the number of Rhine) of ink detection is too long not much, the field of a poor image 
may become large. Moreover, conversely, the count of ink detection increases beyond the need, and 
since printing time amount becomes long and ink also becomes useless, a short ** past ** case 
chooses suitable spacing. Moreover, a user is able to enable it to set up. 
[0033] Next, another operation gestalt of this invention is explained. 

[0034] When the record image from an external computer 410 is one lines or more "white" (with no 
record) A line-feed signal is transmitted instead of being image data., A control section 401 sends the 
recording paper 207 several of those Rhine minutes, when this signal is received. By doing in this way, 
compaction of the time amount which the time amount which data transfer takes, and printing take is 
aimed at. 

[0035] With the gestalt of this operation, when a control section 401 receives a line-feed signal, ink 
detection actuation is performed. Since feed of the recording paper 207 and ink detection actuation can 
be performed to coincidence, record actuation is not specially interrupted for ink detection, and printing 
time amount can be saved. 

[0036] Moreover, those without ink are detected at the time, and when it is exchanged and the ink tank 
203 resumes printing, since the image in that order has once run out, there is an advantage of being 
connected without sense of incongruity. However, by the image with many white parts, in order to carry 
out ink detection frequently, if it exceeds a maximum of k lines even when ink detection is performed 
when white Rhine is after recording at least m lines from forefront ink detection as shown in the flow 
chart of drawing 6 in fact, and there is not white Rhine, what is necessary is just made to carry out ink 
detection. 

[0037] In addition, when those without ink are detected, in any case, that is displayed on the display of a 
control panel 408, and it demands exchange of ink for jt from a user. Moreover, the signal which emits 
the same warning as an external computer 410 is sent out, and you may make it an external computer 
41 0 display that at this time. 
[0038] 

[Effect of the Invention] In the recording device which performs color printing in the ink of two or more 
colors by the above explanation according to this invention so that clearly The quality of the 
regurgitation of the ink of each color is checked for every record Rhine as which it was beforehand 
determined under 1-page printing. Since it was made only for Isshiki to interrupt printing at the time in 
the middle of the page which interrupts printing at the time when there is a color of the poor ink 
regurgitation when ink was lost, While only one color prevents the futility of the ink of the other colors 
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by CQntinuing printing after it even when ink is lost in the middle of 1-page record of color record By 
abolishing redundant printing time amount by the early detection of defect image generating, continuing 
after an ink supplement further, and making record possible, the futility of the recording paper is lost and 
the effectiveness that the time and effort of re-printing can be saved is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . ■ ■ 

[Drawing 1] It is the flow chart which shows actuation of the recording apparatus concerning the gestalt 

1 of operation of this invention. 

[Drawing 2] It is the perspective view showing the configuration of the Records Department in the 
recording device concerning this invention. 

[Drawing 3] It is drawing showing an example of the ink detection means of the recording device 
concerning this invention. 

[Drawing 4] It is the block diagram showing the configuration of the recording apparatus concerning this 
invention. 

[Drawing 5] Drawing showing the condition of a record image 

[Drawing 6] It is the flow chart which shows actuation of the recording apparatus concerning the gestalt 

2 of operation of this invention. 
[Description of Notations] " ~~ " . 

201 Ink Cartridge Section 

202 Recording Head 

203 Ink Tank 

205 Cartridge Location Sensor 

207 Recording Paper 

208 Ink Detection Means 
401 Control Section 
404 Carriage Motor 

405- Motorised Circuit ^ - - 

406 Conveyance Motor 

408 Control Panel 

409 Interface Section 

410 External Computer 
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